Background: There is a pressing clinical need for the development of ecologically valid and robust assessment measures of speech recognition. Perceptually Robust English Sentence Test Open-set (PRESTO) is a new high-variability sentence recognition test that is sensitive to individual differences and was designed for use with several different clinical populations. PRESTO differs from other sentence recognition tests because the target sentences differ in talker, gender, and regional dialect. Increasing interest in using PRESTO as a clinical test of spoken word recognition dictates the need to establish equivalence across test lists.
One example of a conventional speech recognition test is the Hearing in Noise Test (HINT) developed by Nilsson et al (1994) . The HINT consists of 25 lists of short, uniform, highcontext meaningful sentences originally designed for use with children (Bench et al, 1979) . All of the sentences were spoken by a single male speaker. The HINT was originally designed as an adaptive speech-in-noise procedure yielding the signal-to-noise ratio (SNR) required for a predetermined proportion correct. However, clinicians often administer the HINT by list in quiet or under fixed noise conditions, reporting percent words correct in each condition. Spoken word recognition and sentence perception are routinely assessed in adult users of CIs with the HINT to document outcome and benefit. The HINT was also originally included as part of the Minimum Speech Test Battery (MSTB) for adult CI users (Nilsson et al, 1996; Luxford et al, 2001) .
Performance with CIs has improved over time due to advancements in device technology, signal-processing strategies, and the expansion of implant candidacy criteria. Furthermore, many patients are now being considered for implantation with greater residual hearing (Gifford et al, 2010) . As a result, many CI candidates and patients easily reach ceiling levels of performance on conventional speech recognition tests like the HINT, therefore requiring more sensitive assessment tools to establish baseline performance (Gifford et al, 2008) . The HINT generally overestimates sentence recognition performance because listeners adapt rapidly and benefit from hearing the same talker presented repeatedly in a test list (e.g., Gifford et al, 2008) . And, the use of easy, high-context sentence materials provide an artificial boost in sentence recognition performance beyond perceptual processing of the elementary acoustic cues encoded in the speech signal. For example, Gifford et al (2008) compared performance on several conventional speech recognition tests in adult users of CIs, and found that all measures of speech recognition were highly correlated. However, HINT in quiet was a poor predictor of performance on the other tests. Specifically, individual CI users could achieve a score of 100% correct on a list of HINT sentences while their scores on the other tests encompassed the entire distribution of scores (e.g., from 20% to 94% on Consonant-Nucleus-Consonant word lists and 3.75-18.5 dB SNR on the Bamford-Kowal-Bench Speech-in-Noise test). Similar findings have been reported in NH and hearing-impaired listeners with the HINT (Wilson et al, 2007) . Because of ceiling effects with HINT sentences in quiet, more robust and challenging test materials are needed for evaluating candidacy and tracking outcome and benefit after implantation.
To address this need, several new sentence recognition tests have been developed that are more difficult for CI users (Spahr and Dorman, 2004; Spahr et al, 2012; King et al, 2012; Boyle et al, 2013) . These assessment instruments incorporate a greater range of stimulus variability to eliminate ceiling effects thereby allowing for the measurement of changes in performance over time, especially in higher performing patients. The MSTB for adult CI users has been updated recently (MSTB, 2011) to reflect changes in the performance of current CI users and includes the AzBio test as the standard sentence recognition test presented in quiet and in multitalker babble (MTB) noise. The goal of the revised MSTB was to eliminate ceiling effects and to set standards for best practices and drive uniformity in assessment allowing for more accurate across-clinic comparisons and longitudinal tracking of outcomes.
Everyday speech recognition under real-world conditions requires listeners to rapidly adapt to changes in the talker and background listening conditions. Further, it is well known that individual talkers are not equally intelligible, and that speech recognition varies as a function of the speaker's gender, native accent, regional dialect, rate of speech, and intensity level. One of the reasons the AzBio test is more difficult compared with the HINT is the use of multiple talkers. The AzBio test has four talkers: two male and two female. However, the same four talkers are used repeatedly throughout the test and listeners may learn the dynamics of the talker's vocal tract transfer function and vocal source features after only a few exposures to the same talker (e.g., Nusbaum and Morin, 1992; Nygaard and Pisoni, 1998; Bradlow and Pisoni, 1999; Rosenblum et al, 2007; Levi et al, 2011) .
The Perceptually Robust English Sentence Test OpenSet (PRESTO) is a new high-variability sentence recognition test that maximizes talker variability Tamati et al, 2013) . PRESTO uses sentences that were read aloud by different talkers. PRESTO was originally designed to assess the capacity to rapidly learn and adapt to high-variability speech. The PRESTO lists contain multiple sources of variability, including talker, gender, and regional dialect, while controlling for several lexical characteristics, such as frequency and familiarity that have been found to affect spoken word recognition. PRESTO is more challenging than conventional sentence recognition tests because the multiple talker variability requires additional controlled attentional processing from the listener (Mullennix et al, 1989; Nusbaum and Morin, 1992; Wong et al, 2004) . PRESTO is an example of a family of theoretically motivated perceptually robust tests of speech perception and spoken word recognition (Kirk et al, 1995; Pisoni, 1998; Holt et al, 2011) . A key feature of perceptually robust sentence recognition tests is the inclusion of stimulus variability, for example: single versus multiple talkers, variation in speaking rate, lexical competition, or sentence predictability (Kirk et al, 1995; Sommers 1996; Krull et al, 2010; Tamati and Pisoni, 2014) . The multitalker variability in PRESTO was included to create a more challenging test of sentence recognition that may better reflect a patient's everyday experience. Further, manipulating the difficulty of the test through the use of highvariability test sentences eliminates ceiling effects under quiet testing conditions for clinical populations.
The original PRESTO sentence test was developed in the Speech Research Laboratory at Indiana University Tamati et al, 2013) . The PRESTO test consists of 19 lists created from sentences selected from the Texas Instruments/Massachusetts Institute of Technology (TIMIT) Acoustic-Phonetic Continuous Speech Corpus (Garofolo et al, 1993) . The TIMIT corpus was developed to create a database of materials suitable for acousticphonetic research and for the development and testing of automatic speech recognition algorithms (see Klatt, 1979) . This database includes recordings of 630 speakers representing eight major dialects of American English, each reading ten phonetically rich sentences. The sentences chosen for the PRESTO lists followed specific guidelines: No speaker was repeated within any test list and no sentences were repeated within or across lists. The gender of the speaker was balanced; half the speakers in each list were male and half female. The talkers' regional dialects were selected from eight different North American geographic regions (New England, Northern, North Midland, South Midland, Southern, New York City, Western, Army Brat) . The difficulty of the sentences varied within lists, but not between lists (measured by word frequency, word familiarity, number of words in the sentences, and number of content words). Each list was composed of 18 sentences with a total of 76 keywords, with an average keyword familiarity of 6.9 (of 7) and log keyword frequency of 2.5 (Nusbaum et al, 1984) . Within a list, each sentence was composed of 5-10 total words and 3-6 content words. The keywords in each sentence had a minimum average word familiarity rating of 6.5 (of 7) and a minimum average log frequency score of 1.0 (Nusbaum et al, 1984) . Although sentences differed in syntactic structure, all sentences contained one verb phrase.
PRESTO has been shown to have high test-retest reliability and it has been used recently to explore high-variability sentence recognition abilities in several different populations (Faulkner, Kidd, et al, 2014; Faulkner, Twiggs, et al, 2013; Tamati et al, 2013; Tamati and Pisoni, 2014) . Even within NH listeners, PRESTO has been useful in assessing individual and group differences in high-variability speech recognition. Gilbert et al (2013) demonstrated that PRESTO was sensitive to individual differences in young, NH native adult speakers of English, with overall PRESTO accuracy scores ranging from 40% to 76%. Furthermore, these individual differences were found to be related to severalunderlying,coreneurocognitiveand perceptualabilities . PRESTO was also used in a study designed to explore how language background and developmental history affect recognition of high-variability speech . Tamati and Pisoni reported that nonnative speakers of English performed much more poorly on both PRESTO and HINT compared with native speakers of English, but were more adversely affected by the highvariability nature of PRESTO sentences.
While PRESTO is currently in use in research and clinical protocols and has shown high test-retest reliability, list equivalency has not yet been established. Given its current design, the recommended use of PRESTO is by test list. As such, it is now important to establish list equivalency so that performance can be compared both between and within listener groups and to ensure that differences in scores across conditions or test sessions do not simply reflect differences in test lists. Furthermore, because PRESTO was constructed to be useful in evaluating the candidacy of borderline CI candidates as well as measuring outcome and benefit with a CI over time, establishing list equivalency under CI simulation conditions was also an additional important objective. The purpose of this study was to evaluate the PRESTO sentence lists for equivalency with young adult NH listeners to establish list recommendations for clinical and research use.
METHODS

Participants
This study consisted of three phases (specific phase details provided in the following section) with 91 total participants recruited from the Indiana University undergraduate student community: Phase I-A: N 5 21 (mean age: 19.4, range 18-26 yr old, 18 female), Phase I-B: N 5 18 (mean age: 19.6, range 18-22 yr old, 13 female), Phase II: N 5 26 (mean age: 21.9, range 18-36 yr old, 13 female), and Phase III: N 5 26 (mean age: 22.4, range 20-30 yr old, 21 female). All participants were native speakers of American English, and reported no history of hearing or speech disorders at the time of testing. All participants also Faulkner et al. Page 5 J Am Acad Audiol. Author manuscript; available in PMC 2018 October 29.
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Author Manuscript passed a pure-tone hearingscreening test at 25 dB HL from 250-8000 Hz for both ears. Participants in Phases I and II were given course credit for their participation; participants in Phase III received $15 for 1.5 h of participation. All participants were informed about the test protocol and procedures, and written consent was obtained prior to participation. The institutional review board approved the informed consent and procedures employed in this study and all testing took place in the Speech Research Laboratory at Indiana University in Bloomington, Indiana.
Materials and Procedures
Participants were tested in small groups of four or fewer, seated in a quiet room in an enclosed testing carrel. All test stimuli were presented through PowerMacG4 computers running MacOS 9.2, using experimental programs controlled by PsyScript 5.1d3 scripts. Immediately after the hearing screening, participants completed the sentence recognition task. Participants were presented with sentence materials binaurally through Beyer Dynamic DT-100 circum-aural headphones. Output levels of the target sentences were calibrated to be approximately 64 dB sound pressure level. All sentences used in Phases I and II were mixed with MTB and presented at 0 dB SNR. Sentences used in Phase III were processed through an eight-channel noise-band vocoder using previously established methods (Shannon et al, 1995) using Tiger CIS (Tigerspeech Technology, Qian-Jie Fu, House Ear Institute). To familiarize participants in Phase III with CI simulated speech (CI-Sim), one practice list of eight-channel vocoded HINT sentences preceded testing with the PRESTO test lists.
Sentences were presented individually, followed by a pop-up dialog box where the participant was required to type in what they heard. Partial answers and guessing were encouraged. The experiment was self-paced, without time limits, and breaks were taken between lists. Testing took approximately 1-1.25 h. All listeners heard each test sentence only once. Scoring was completed offline for keywords correct. Keywords were scored according to the instructions in the PRESTO manual. Exact word order was not required, but plural or possessive morphological markers were required to match the keyword. Deconstructed contractions (e.g., "there is" for "there's") and homophones (e.g., "bear" for "bare") were acceptable responses. Minor spelling errors were also acceptable as long as the error did not result in an entirely different word. Hyphenated keywords were considered to be one keyword, and to be acceptable the response was required to contain all component words. Additionally, partial embedded keywords were incorrect (e.g., "economic" for "socioeconomic"). 
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Author Manuscript in a list were presented in the same order. Figure 1 summarizes the overall study design and shows which lists were assigned to each phase.
Data Analysis
Equivalency for sentence lists was evaluated in two ways: list intelligibility and listener consistency. List intelligibility was determined by comparing the mean keyword accuracy and variance for each list with all other lists-lists that had mean accuracy scores and variances that were similar were deemed to be equivalent. To determine the most equivalent lists within each phase of testing, one-way repeated measures analysis of variances (ANOVAs) and post hoc tests with Bonferroni corrections for multiple comparisons were carried out on the mean scores for all possible list pairings. Listener consistency was assessed by examining the correlations between mean keyword accuracy on each list for individual listeners-lists that were correlated across listeners were deemed to have high listener consistency. To determine the consistency of individual listener performance across lists, individual Pearson correlations were computed.
RESULTS
Phase I
Phase I-A consisted of 10 PRESTO lists selected from Gilbert et al (2013) to minimize repeated talkers. Phase I-B included the remaining nine PRESTO lists and List 17. Within each phase, each list was evaluated for overall list intelligibility and listener consistency compared with the other nine lists. Phase I-A mean PRESTO accuracy was 70.3% (standard deviation [SD] = 4.28). Overall accuracy ranged from 55.5% to 95.0% across all listeners. Listeners were the least accurate on List 5 with mean accuracy at 65.6% (SD = 6.7%), and most accurate on List 21 with mean accuracy at 84.1% (SD = 6.1%). For Phase I-A, a oneway repeated measures ANOVA on keyword accuracy with list as the factor revealed a significant main effect of list [F(9,180) = 16.0, p < 0.001]. Bonferroni corrected post hoc tests and correlational analyses were performed on all possible list pairings in order to determine the most similar lists. Lists 12, 18, and 22 were removed after this process because they were significantly different from and were not correlated with several other Phase I-A lists. These three lists were the only Phase I-A lists that were not both equally intelligible and consistent with another list in the set.
Phase I-B mean PRESTO accuracy was 74.9% (SD = 6.1%). Overall accuracy ranged from 43.4% to 89.5% across all listeners. Listeners were the least accurate on List 18 with mean accuracy at 62.5% (SD = 8.8%), and most accurate on List 13 with mean accuracy at 76.4% (SD = 7.2%). For Phase I-B, a one-way repeated measures ANOVA on keyword accuracy with list as the factor revealed a significant main effect of list [F(9,153) = 31.2, p<0.001].
Bonferroni corrected post hoc tests and correlational analyses were also carried out on all possible list pairings in order to determine the most similar lists. Phase I-B lists were more similar to each other than Phase I-A lists. Lists 5, 19, and 20 were removed because they were significantly different from and were not correlated with several other Phase I-B lists.
Although List 21 was more intelligible than other lists, it was preferred to List 20 because it was more consistent. Finally, List 17 was not excluded because it met the inclusion criteria based on the Part I-A analyses. In total, 13 lists were selected for further testing in Phase II and III; six lists were selected from Phase I-A (Lists 2, 7, 10, 13, 14, 15), six lists were selected from Phase I-B (3, 4, 8, 11, 21, 23) , and List 17, which was included in both Phase I-A and I-B. For the interested reader who may wish to obtain additional information about the correlations and differences among all the lists used in Phase I, please contact the authors.
Phases II and III
Phase II (MTB) mean PRESTO accuracy was 76.0% (SD = 6.5%). Overall performance ranged from 59.3% to 85.0% across all listeners, with highly consistent mean accuracy across all 13 lists. Listeners were the least accurate on List 3 with mean accuracy at 69.5% (SD = 7.9%), and most accurate on List 21 with mean accuracy at 84.6% (SD = 6.1%). Phase III (CI-Sim) mean PRESTO accuracy was 76.9.0% (SD = 5.6%). Overall accuracy ranged from 66.7% to 86.1% across all listeners, with highly consistent mean accuracy across all 13 lists. Listeners were least accurate on List 10 with mean accuracy at 70.7% (SD = 7.8%), and most accurate on List 4 with mean accuracy at 82.4% (SD = 6.5%). Figure 2 displays mean keyword accuracy and individual scores on all thirteen PRESTO lists tested in MTB (Figure 2A ) and CI-Sim ( Figure 2B ) conditions.
All test lists that were within 65% of the mean keyword accuracy were considered to be equally intelligible. For MTB, List 3 was .5% below the mean keyword accuracy, and List 21 was .5% above mean keyword accuracy. For CI-Sim, Lists 4 and 15 were .5% below the mean keyword accuracy, and List 10 was .5% above mean keyword accuracy. Additional statistical analyses were carried out to quantify list intelligibility and listener consistency. Combining the results obtained for list intelligibility and listener consistency, in MTB, the following lists were deemed to be equivalent: Lists 2, 4, 7, 8, 10, 13, 14, 15, 17, and 23 . In CI-Sim, the following lists were also deemed to be equivalent: Lists 3, 7, 8, 11, 13, 15, 17, 21, and 23 . Finally, six PRESTO lists were found to be consistent across both MTB and CI-Sim: Lists 7, 8, 13, 15, 17, and 23.
DISCUSSION
The most common methodology used for creating new sentence recognition tests is to first measure the intelligibility for a large number of sentences and then compile equally intelligible sentences into individual lists (e.g., Bilger et al, 1984) . However, because PRESTO lists were constructed with very specific design characteristics in mind, including high levels of sentence-to-sentence indexical (e.g., talkers, regional dialect) and linguistic (e.g., syntactic structure, lexical characteristics) variability, individual test sentences were not equally intelligible. Lists were balanced for keyword frequency and familiarity because the lexical characteristics of words in sentences have been shown to affect speech intelligibility (e.g., Bell and Wilson, 2001; Dirks et al, 2001) . However, not all sources of variability were accounted for in the construction of the lists. Given these design considerations, it was therefore important to establish equivalency empirically for the PRESTO lists.
List equivalency was established using measures of both list intelligibility and listener consistency. While list equivalency is typically determined by measures of the average intelligibility of each test list, based upon group mean proportion correct, we also wanted to include a measure of listener consistency by examining performance of individual listeners to ensure that each listener performed consistently across lists. This approach provides confidence that differences in scores from one condition or test session to the next cannot be attributed to differences in test lists. Although listener consistency is not explicitly discussed in the literature on speech discrimination testing, new tests of sentence recognition account for differences across listeners by modeling their sentence recognition scores using a binomial distribution (e.g., Spahr et al, 2012; Spahr et al, 2014) . The number of test items influences the confidence intervals for determining critical differences (Thornton and Raffin, 1978; Raffin and Thornton, 1980) . PRESTO includes 76 keywords per list, resulting in greater confidence that any differences observed in scores are not merely reflecting differences between lists. A binomial distribution table (see Appendix C) is based on 76 items that can be used as a guideline for determining significant differences across lists; however, it should be interpreted with caution because performance has not yet been validated with clinical populations. It is also possible to improve the test-retest reliability by presenting more than one list per condition or session.
PRESTO was originally designed to be a more challenging sentence recognition test to assess benefit and track performance over time for adult CI users that have scores near ceiling on conventional sentence tests, such as the HINT or even AzBio. Therefore, it was important to include a condition that approximated CI sound processing. Other speech recognition tests designed for use with CI users also used CI simulation conditions for establishing equivalency, including the adult and pediatric versions of the AzBio (Spahr et al, 2012; Spahr et al, 2014) and the lists of TIMIT sentences constructed by Dorman et al (2005) .
Another example of this approach is the Quick-SIN test (Killion et al, 2004) , which was designed for use with hearing-impaired patients to identify the listeners who have difficulty understanding speech in the presence of background noise (SNR loss). Equivalency of the Quick-SIN lists was established under both noise and low-pass filtered conditions to approximate highfrequency hearing loss. Further, specific recommendations were made for administering the Quick-SIN test based on a reassessment of list equivalency with hearingimpaired listeners (Bentler, 2000) .
Mixing sentences with MTB or spectrally degrading sentences with an eight-channel noiseband vocoder (CI-Sim) are two experimental manipulations that reduce the intelligibility of speech and may have differential effects on speech perception (e.g., Healy and Montgomery, 2007; Mattys et al, 2012) . In this study, these two methods were employed to reduce ceiling effects in NH listeners. It was important to ensure that there were no differences across lists under these two manipulations. While the mean recognition across the MTB and CI-Sim conditions was similar (MTB: 76% and CI-Sim: 72%), the variability across and within a list was found to be consistently smaller under CI-Sim and the rank ordering of the intelligibility of the lists was different. For example, while List 3 was the easiest and List 21 the most difficult list in the MTB condition, scores on these two lists fell in the middle of the range in the CI-Sim condition. The differences observed in variability and rank ordering of lists were likely a result of the type of signal degradation used and the listeners' prior experience with both types of degraded speech signals. All of the participants have had real-world experience listening to speech in background noise, and it is possible that they developed different listening strategies based on their own unique developmental histories. In contrast, the participants in the CI-Sim condition were perceptually nïve to these conditions because they had no prior experience listening to CI simulated speech and it is unlikely they developed any consistent perceptual strategies for adapting to this type of signal degradation. An additional reason for the differences in variability may be that while all of the participants were drawn from the same undergraduate student population, participants in Phases I and II (MTB) were given course credit, while those in Phase III (CI-Sim) were paid $10 per hour for their time. Therefore, list equivalency is not invariant and may depend on the specific testing conditions, listeners, and tasks carried out (Jenkins, 1979; Roediger, 2008) . Further, the rank ordering of the lists were found to be different in Phase II (noise) and Phase III (CI-Sim). Had all 19 lists been originally evaluated under CI simulation, it is possible that an entirely different group of lists may have emerged. Therefore, while we are confident that this study provides clinicians and researchers with equivalent lists based on MTB at 0 dB SNR, this may not be the only attempt at establishing equivalency with these materials in other conditions.
For clinical purposes, PRESTO provides an additional measure of sentence recognition under more challenging conditions, which assesses real-world, high-variability listening strategies. In addition, because of the design characteristics of the test, PRESTO may also be used to assess speech recognition abilities in quiet conditions in clinical populations. While testing in noise may also reduce ceiling effects, some clinical populations may be differentially affected by the presence of background masking noise and/or competition for limited processing resources leading to results that may be difficult to interpret. Because PRESTO can be used without producing any ceiling effects in both quiet and noise conditions, this perceptually robust sentence recognition test provides the clinician with the ability to identify patients who may struggle more with speech in noise relative to their performance with speech in quiet (Neff and Dethlefs, 1995; Richards and Zeng, 2001; Wightman et al, 2010) .
It is very likely that no single sentence recognition test can be universally applied to all populations and all testing conditions. Many factors affect an individual listener's ability to recognize and comprehend speech. Speech recognition performance in any condition depends on the background environment (e.g., type of noise and/or background competition, reverberation), the content of the target signal (e.g., talker(s) and talker attributes, linguistic material), and, task goals (e.g., keyword recognition, isolated word recognition, true/ false judgments) . Furthermore, in assessing variability in listener performance, numerous factors affect the performance of the individual listener, including his or her native language, linguistic background, developmental history, and cognitive skills (e.g., Tamati et al, 2013; Tamati and Pisoni, 2014) . These performance factors, among others, and the interactions among these factors may contribute to the difficulty of a particular speech recognition test, reflecting an individual listener's speech recognition capabilities. Thus, to better understand and assess a patient's speech recognition abilities, it is important to consider these factors, and encourage clinicians to choose testing materials appropriate for each specific patient and/or issue from a well-stocked toolbox of tests.
Although the CI simulation was used as an approximation of listening with a CI, this condition was not intended to replace testing with CI patients. Further, the design of this study allowed us to evaluate differences in performance as a result of two experimental manipulations, such as masking noise and signal degradation, which were expected to have differential effects on perception (Mattys et al, 2012) . As discussed in King et al (2012) , a study evaluating the equivalency of the lists of TIMIT sentences constructed by Dorman et al (2005) in adult CI users, predicting CI patient performance based on NH young adults listening under CI simulation may have limited clinical utility and PRESTO has not yet been validated with patients with CIs. However, establishing list equivalency with CI listeners may be problematic because of the large degree of variability among patients and the many individual patient or device factors that may influence performance for any given listener. If clinics or research groups assess sentence recognition in CI patients with PRESTO lists, validating test lists may be helpful to provide initial expectations for the range of overall performance within the clinical population of interest. Further, for tests like PRESTO to be considered more representative of real-world speech understanding because of the increased variability in stimulus materials, an important next step will be to demonstrate relations between performance on PRESTO and self-assessed listening difficulties with measures of self-report, such as the widely used Speech, Spatial, and Qualities of Hearing Questionnaire (SSQ), developed by Gatehouse and Noble (2004) .
SUMMARY
In this article, we report the results of an initial study designed to establish list equivalency for PRESTO test lists in two test conditions in order to provide the best recommendations for clinical and research use. Based on list intelligibility and listener consistency criteria in MTB, 10 PRESTO lists were determined to be equivalent: Lists 2, 4, 7, 8, 10, 13, 14, 15, 17, and 23 . Under CI simulation, nine PRESTO lists were determined to be equivalent: Lists 3, 7, 8, 11, 13, 15, 17, 21, and 23 . Combining the results across both test conditions, six PRESTO lists were determined to be equivalent: Lists 7, 8, 13, 15, 17, and 23 . Although these six lists were determined to be equivalent overall, the testing conditions clearly influenced the intelligibility and consistency of the lists. Because of these effects, researchers and clinicians should take the specific presentation conditions into consideration when selecting the best PRESTO lists for use in their particular research or clinical protocols. Schematic of the study design. Each box contains the lists tested in each of the three phases (Phases I-III). Starred lists in Phases I-A and I-B were chosen for further evaluation in Phases II and III. 
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